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Abstract of WO97501 76 

An output buffer circuit (10) connected to an I/O 
pad (18) of the integrated circuit, includes an 
output totem pole (12), a level shifter (14) and 
enable logic (16). The output totem pole (12) has 
a first input connected to the level shifter (14) and 
a second input connected to the enable logic (16) 
and an output connected to the I/O pad (18), and 
includes a pullup transistor (22) connected to 3.3 
volt Vcc and a pulldown traiisistor (20) connected 
to ground. In a first embodiment, totem pole 
pullup transistor (22) is an N-channel MOS 
transistor turned on by a 5-volt signal firom the 
level shifter (14), and in a second embodiment, it 
is a P-channel MOS transistor formed in an N- 
well tied to the 5-volt Vcc. and turned on by a 
ground level signal from the level shifter (14). The 
enable logic (16) inputs are a Data input, a 
Global enable input and an Output enable input. 
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'J 'No^taigii^^^ LTg^$n§iiia7 7 ^ u at; c m 0 s ^ra-r § cote 

So 

ief^a7 7 s u ti. ttji^Mi^>&/M.T^ 1 o Vcc xitm 1 Vcc j^^^nov.:,: ^ 
m-Dmmy7^V(D'f/U7.ic^m-^nx\^^^o ±Mmti^'^yy7^mt. h- 

xA.1^-;l/7n'y^ 1 2 i:. U^Jli/y^yuy^ l 4 ^^^-.-7';I/o>'>y 

h-TA.1^-;U7'D^y^ 1 zti. b^;US/7i5?7'o>y^ 1 Aimmtntcm l 
OA;'Di:^#>-7';l/o>'>y^7'a'y^ 1 6Kmm-^nrcmz(0Xt)t^^t^<, 
h-TA.tN-;i/7'D/y^ 1 zcDffi^bJis m;':>'^y F 1 8li:jgM$nTV^i)o h- 
TA.i^-;l/7P>y^ 1 Ztc^i^^nsVc: (DMBU^Mt. fcb:^)^^y7 7llI8S 1 

ni)V« tii±i^^y7 7iigsi oijm^^nxiy^^mmmmc^. 



(18) 11-511943 

D <y ^ 1 6 tc^tii&^ns Vcc ti, h— f A/i<-;i/:rn >y ^ 1 2 ic^t^^n^ 

T>yyh^>'i>'X^;b^^-y:tyr§i:s h-xAjJ^-^l/yp -y ^ 1 2(0^^;^^^ 
. M-<(H I GH)tC35:t). 7>:J?^'^y h-7.>'v''X^*^^5?->^:/-r^i:> n-( 
L 0 W) ^ D > :/;l/7 ^y 7^ h ^ > '^^7. ^ ^'i^ y h ^ > i^X ^5? (DM^ti^ ^ 

-yyt'7t^t^^y\i-'^y7.\z.r^^o h-xA^^-^i/r^n^y-i/ 1 2(7)-/;i/T 

•y7"hvyv'^X^«. ^^.-7";ba^/-y ^ 1 6 1^^?) lx^;l'>'7^:/o <y ^ 1 4% 
JiTh— fAj}<-;l/7*n^y.^ 1 2 0^ 1 tDA±KcA^{t^t^:c!:-pT^-y^7 , 
^-y;a-:y^n§o b-xA;}^-;V:^a^y^ i 2<D7';l/^r>y h^^v^'x^J^ti. 
-f;^.-7;l/Pv''y^ 1 6*^e. h-xA4-°-;l/:rD«y^ 1 2(0'^2(OXti\^U^X 

ui^y'^-fu-/'^ 1 6^<DA;bOTti:jSi;T. h— rA;K-;l/7'p>y ^ i 2 0{±i 

tb:^I^^y7 7I5li^s^D^>^^cI^^^cfe^5.n§A^lB:'3S^m^^^:J^:^^L. m 
:>:-r;^^-:/;i/A:^Ji> {@>«?©lll:']A'y7 7MS^fi^Jcf£;^-r§o tB:^>'^^y77[Hi 



(19) 11-511943 

rh^yv-^x^ti. N=^^y^-^)vuo.s (.^mmitm^mm hyyi/7.^i:^$>K) 

•fh^yiy^^it. P5^-\'y:t-;UMOs h^yv'x^Tfe^o ±l2Pf--vy^-;u 

MOS b^yv'^X^lJ:. h-xA>-K-;l/7a>y^ 1 2^c#t^^n^Vro J^O^j^S 
N'>x;i/ic#tj^^n'l)V,:r. ti. u^)[yyy^7u-j'> I 4tcm$n§v.r. 

c 

!^U-^nrcNi-^y^-^)Vuos(Dy~xytuu • y;i/7'y7'h^yi^'x^ 2 2 

N^-^y^>;l/MOS:/;W^5^«i7yh^y^>-7>:5?2 Ooy-h«> ^^-zT 
;l/Pi/*>y^7a>y^ 1 6*^e.O{i^^cJ:oTigi!)$n^ Nf-+ y^-^;l/MO S V- 
;;^7:4-P7 • :/;b7>y7'h^y>^X^J?2 2ti. ^■^-■:fjlui/^y ^^ay ^ I 6 



(20) 11-511943 

> ^MiiM^nfc±iBm 1.^2 © p ^-^ >^^;i/MO s h ^ y v'x ^30.32*^ 

h^yi^x^s 6©KU-rytcll^ii$nTv>-5.o ^1 <dp^-\':/^;umo s 

N^-^-y^^yHvio s h^yi/*7>^3 6 0ttlKL/-i'yigMgPtcgM^nTv^^o 

^2OP^-V>^-;bM0 S h-^Vi/X^S 2<D'!r- hti. H 1 (DP5"^ y^^/UM 

'fyigWtc^i^^nTv^So ^2<DP5^^y^wi/MOS h^yv^x^5?3 20^^ . 
-hi:^ 1 ©pf-i'y^^;nvio s h^yv-'x^s oRtf^ 1 ON^i'y^-.;nvio 

S h^yi/'X^3 4<DKb-ry?b^e.^^Jg^iSti^ h— rAJl<-;l/rn-y^ 1 2 
F«3ti:fe?>N^^y^Wl/M0S V-X7:e-ny • 7';b7>yyh^y>^"X^5f 2 

-htcii^^$nTv>5o -<y>'^-^5f 3 8^i^ ^1 oNf-vy^wUMOs h^y^^* 

7.^3 4 0y-h^. ^2(DN^^y^>;l/M0S f-^yi^'X^ 3 6 O^- b fct?) 

1 o N ^ y.^wi^M 0 s h ^ y 3 4 o^- h ^oM^. s.t>v :/ 

;bPv?^y^ 1 6 3b^e)'l'y''^-:5f 3 8 ^^Tlg 20Nf-i!' y^-;l/MO S Y=7y'J7. 
^3 

tifi^l-fSi;T. h-xAd-°-;l/7'ci>y^ 1 20{±l;':A"«n-liSU-^>'K J^^m 

ai^^^i/xtiii'i' y k^-i5^*yxt>j^<Dv^-rnAHc^;i)i: 9 tcss^jt^o -tt^-t' 



(21) 11-511943 

•fyY^-YA 0(Om2(DXt}X^^o JR-W«MtcfcV^T, Xm 

;l/MOS h^yi/'X^ 3 4iDy-h^ J^D*b-?;l/>'7^7*P'y^ 1 4|^<D^1 , 

lg2cDN5^-v:/^;nvio s h^vv^x^J^ 3 4 i:3 eoF^tcjg^^n/c-ry^^-^ 

3 8>&liTU^;bi/7^7*D^:^^ 1 4 rtO^ 2 ONf-^ V^-^HVIO S h^Vv^X 
^5^3 etoy-h^ra-r^o mi<D7yY^-V A 2(Dmil}lty\^^^-V A 0 
fl[)ai;t)ii. ^>^^2<7)7yK'!r-h4 40^1 <DA;bi: 112(0 A^'utci^M^nr 

V^?)o m2 07>Fy-h 4 40fcB:':li. h— r.A.t°-;l/7"o>y^ 1 2(DNf-v 
y^s;i/M 0 S 7°;b^'^7 y h ^ y >>~7<^ 2 0 >&|gl)-r §o 

3 . 33j<;l/h(7)V,x ^i. lx-^;l/iy7^7D-y ^ 1 4rtcO'l'y^^-^ 3 8. 
-7;Wo>''y^:/n«y^ 1 6rt<D■:^y Fy.-h<D4 Oi:^.l ,ll2(D7y F^- 
F<D4 2 , 4 4; :Rt>>— rA4<-;l/7'n«y^ 1 2p^<Ol^^'7y^-)\/U0 S V— 
X7>i-n7 • ■f)W-J'fV'7y'J7.^2 2lC#t^?nTV^?)o 5 /^^;l/^<DVcc 

. mi .m2O3^Mi^^^nfcPf-^y:t^;bM0S h^yv>'X^3 0.3 2oy 
-xi:. ^M^s^^n/c^i .m2tDP^+y^-.;i/M0S h^y>^x^f3 0,3 2 
^MiS^^n/c^i ,m2<DP^-\'y^^;i/Mos v^yi/T.^ 30 ,2 2(o^- 

y^-Mmi ,m2<DN^-\'y^Wl/M0S F^yi^"X^3 4.3 6. Rt/hxA 

jj^_;V7p,y^ 1 2rt(DN^i'y^-.;i/MOsy;^^'>yh^y>^x^2 oi:N^ 
•V y ^-^^l/M 0 s y;i/7 «y 7" F ^ y v^X^ 2 2 tt. mi (D^SSfi^J^cfev>Tti{a«J± 

m-^n^LGOh^yyT.^it. ^'-vmitmT<D^*)^\^^'^^'y^-^)it. ii< 



(22) i^S^ 11-511943 

2<DN5^^y^-;VMO S Y^y^JT.^ 3 4.3 6Rt>*h— rAiK-;l/:/n«v^ 1 

2 rt© N ^-^ >^-;UM 0 s V h ^ y >^7> 2 0 N >^>;i/M 0 s 7" 

Yyyi/T.^ht^^tt'^x^^^ct^-^fmmt.n^^^x^h^^ 

<D7y Fy-F 4 AW-^ti\t. nf-^y^-^}W)\/^'^yyvy^y7.^2 0^ 

^^yty-^^^o ^yFy-F4 0©/^-1'tld:^I«^ V^A^'yV ^fu^y \ A 
rto^ 1 (DN^-v^t^Vmo s F'^vv^x^ 3 4^^— l^^;^t/"7 

^7a'y^ 1 4l^tDl|2<DNf-+y^->'HVlOS F'^Vv'X^ 3 ^ 3 

8*^bT^-y:t7i?-^?)o 

^1 tON^-\'y^^;l/MOS F^Vi>^X^3 4(DFU-r>*^^MigM^n/i:F5 
>'i/X^^M2OP^^y^-;HvI0 s F-^yv^x^J? 3 2cDy-FtcgM^nT 
V^5(DT% ^lON^-vy^Wl/MOS F^>i^'X^3 4*^^-y:^>'-r§i:s H 
2OP5^-vy^-;l/M0S F^^^i^*Xi5?3 2*^^->^Vl^Hi:e>n5o CiD^-> 
:t yO^S^. m 2 P ^+ V^-«;l/M 0 S F ^ Vv'X ^ 3 2 F U-T yit. 5 ^-^W 
Fti:?|t±tfe)n^o ^2ON^^y:?^;l/M0S F^Vv-'X^S 6A^^->^7 
■r^i:. m2tDP^^>'^-;VM0 S F^yv^Xi^f 3 2(DFL/-l'y0 5 4-N;l/F^^ 
^liDP^i'V^^-.^VMOS F^yv?X^3 OOy-FtcEPto^ni.OT. 
^^n/c F^Vv'X^^roll 1 (DPf-^y:t^;l/MO S F-^Vv'X^ 3 O^t^- 
y^7$-t^^o F-TA>t°-;l/7'P >y ^rtONf--^ y^^;VMO S V-XX i^uV 

• y;i/7 >y 7" F 7 y s^'x^J? 2 2 ti. ^ 1 (0 p ^-v y^^'VM o s F ^ yvx ^32 

<oy-F^^l<DP^-vy:?^;VMOS F^yv'X^3 0Rt>*^2<DN5'^ry^^;U 
MOS F7y>^X^5?3 4<OFWyi:3b^e)^^m'^ti:gfM$nw§*V CO 



(23) ■ • 1-5 11943 

o 

*VN^t:fe§o mi(D7y¥^-hA2(D^Umii. ty 'i'f-h 4 0 t^Z 
S'fjV^^'yyhyyi^T.^ 2 0 ^^-y:t7^-li§o F^'-b 4 0*^6©n 

2 z^Lx^;!/^/^^ 1 4^irLr^-yty^^x. ihti^^y F i stDfiSU^ 

U^;bi/7^7a^y^ 1 4P*g(D. F^- F 4 0 OP-tii:b^\ V^;l/i/'7 

^7*n'y:J^ 1 4rt<D^ 1 <DN^^>^-;UMO S V'7yV7.^ 3 4^^-y^7^ 
b^;l/i/7^7"D«y^ 1 4rtOll2ON^-V^^^-;i/M0 S F^> 

OS h^yv^x^ 3 6 5b^^-y:ty-r^i:^ cof^>>^'x^cd-f 
xtci^^i^n, c<DFu-r>tD7-x^oJiic*^. ^i(DP^-vy^^;nvios f 

yyi/7.^2Q^^-yy!ry^'t^o ^€^5>> ^2ON^-vy:7-';l/M0S F'^ 

y s/'x ^ 3 6 o F u-r yt)\ ^wm.-^ n/c f ^ y ^^^d^ Kov^^y^ 
;Hvio s h^yi>'x^3 0O'y^-F^c^^fi^^nTv^?.*^e>-es§o lgi op^-^ 
y^-.;i/MOS h^yv^'7.^ 3 03{)^^-y;tytfc^a^> ^(DFu-ryti. 54<;i/ 
Ftc?it±tf?)n^o ^lON^'-vy^^/WMOs F^y-yx^s 4«D^-y:t7 
tt. 3^M1$i!^nfcF5yv^*x^Sf^om2(DP^-vy:^;VMOS F^yi^x^s 
2^t>^-y:t7^-t±^o cicoiit. miop^'^y^-'-'VMOs F^ye^x^s 

0 tD F W y<D 5 4-01/ F t!)^ ^ 2 P 5"-^ y^^}VU 0 S F ^ y ^32 (D^- 

FicHifio^nSo F-TAjK-;H^ONf-^y:?'^;i/M0sv-x7:tP7 ••/;i/ 

7 >y y F 7.y >^*X^5? 2 2\i. ^ 2 O P ^+ y:?^;l/M 0 S F ^ y 3 2 (Dy*- 



(24) 11-511943 

X7^a7 • 7>7^y:/h^y>^"7>^2 2^7';U7>yyxVWXhLTra-r^ 

I 

-^yxm^X^^^t^. SiJc0xVW7.*^e» I/O^^y F 1 8^(05Mh(Om 
mts n^^y^-^}l^'f}V7y'fVyyi^7.^22(Dl^^^At-h*XI>tN^-^y 
^■^jl-fjiy'y-fh^y'Jy^^^ 2 2^^'-yty^^iS:\,\ C(DCtlt. I/O/^ 
7F1 8 7!)^3 . 3^-}?;bh^DVcc lC|SlS$n?)CO>&Kf\ ^ntC<fcoTWjit«D:^^ 
MT>&K <% F b-f y 7b^ 3 . 3 M F iC^g^S nxi^ N f - V ^Wl/M 0 S ^ 
;l/7 ^ F 5 y >^X^ 2 2 O^*- F tc 5 F «D{I^^EninT' b^;VS/7 ^ 
yuy^l A ti. F-xA>t*-;Vyo «y ^ 1 2 (D&tH^tSl^f^ ]y-)VMi^-fV(D 
nj£X-(y^^^mm^^t^o Sp^T. ^^T:^)^N^^y^^;VOF-ri^j}^-;W:/a 
I 2^^mt^i:.t\c^-oX. ^>y^7>y7'tc^-r^lfv^:fe^^itfc-li:. ^ffi 

^MJgl^^nTV^^^ 1 ,f^2(D?^^y^-^)]yM0 S F^^^/';^^ 3 0 i: 3 2 
(5r)y_|.^ll^^(0)f 5 3}<;l/Fi]^^^Drci^)^cma^>e>nTV^?)^lh^. 
#tiigli-r^tT-fe^o ^?>IC. l/^;l/i/7^yo>y^ 1 4rttD^l ,^2CDP 
^-V-y^^^l'MOS F7yi^X^3 4,3 6Ra*F-TA4<-;l/ai:']7D«y^ 1 2 
rtONf-vy^;HvIOSy;V^*'^y.7';V7'y7''(DF^yv^*X;5?2 0,2 2ti. ^ 



(25) ItS^ 11-511943 

1 (DMrnm-vitm 3 tc^^nrv^^ l g o m^-hty^y h)h^ yi/x^v 

LGOhyyiy?.^ 5 0 3 tC^^tlTV^^o L GO h^VS/X^ 5 0 it. 

i; n y 'ir- h 5 6 '^r- h 5 6 T«D^-t ^ 5 2 tj£5fe(D^&mj± C M 
0 S 

e/ij3y>y-F 5 4 0-^(II©T7j(D»^:igbTfcDs LDD 5 8 ^iR]i:Mi§!c 

L D D 5 8 «0{g«)± C M 0 S h ^ y v-'X ^ cfc D ^.i^l/^SffiTO L G O 
h^yv-'X^S? 5 OtD»^RltEtC-r§Ot:\ W^iJTS^o LGO h^yv-'X^ 5 

o*^#ji-r§ii, LDD5 8ti. nm(o^ntmmcm^j:m.^^^i^-^-^^^ 

(Diito^^ y-b 5 4TOli7^(R]«li«^>^{Sji-r^o L GO h^yv^X^ 5 
LGOh^Vv'X^J^S Oli. ^||#JcMlJD©1f#6^^CM0 SiPX^^^fflV^T 

ipi^nSo L G 0 h ^ 5 0 ^{^5inxspgtt> /cv^Ti/^o^Mm^ 
TT-iamCMO S h^yv'x^^{-t^6^ti:{^^fci6te:fflv^e)nTV>:Sj!]Dl©© 
i:|5li:T'fe^o ^t'J v'Uii:/y-h 5 40fci60x'X^i:?S< K-y^n/cKu 
'I'yfl^e 0.6 2 0/ci60VX^fcttti. ^^i>jeJ>MA^$)i>o LGOh^yi^* 

x^ 5 o<o/c4?)0■x'x^^c43^t§^^l::^i^ ^Ku 5/U=iyy-h 5 4Tof-+y;t> 



(26) 11-511943 

7b^3.33}?;bbOCMOS^ Vcc . 3 ^^^;^^<DT T L. XtiVc. ^iOhO 

T T LOxVWX/^7«Rt5A±lti:M#50V^3/ F^it^^y F^OPiiTiiMr^C 

l/^i)o ^fgB^O^ZOllSSWcj:^^:. I/0/^yF18«. y-X*^7-Xlc 
gl^^ n/c N 5" ^ y ^■.;1/M 0 S -fjV^'y y F ^ y v^T. ^5? 2. 0 J; o T P -iiS 

^)Uc^\^Tf'fibn^tt^K. y-xA^3.3J^^;^F<DVc^ icjg^^nfcPf- 

y ^-.;HvI 0 S •/;l/7 >y ■/ h ^ y -y'X ^ 7 0 J: Tm^ I^S U^;Vtc? 1 1 ±tf 
en^o Pf-ty^-^>'l/M0S:^;l/7'y7h7yi>'7.^7 Oti^ 5>t^;^F^DV« 

Nf-\'y:?^;i/M0S-/;i/^'i7y F^yv'x^a otD^y-Fti. -r^>-7;i/Pv^'y 
^7a-y^i 6^^e)«D{i^tCcfcoTig®!]$n. pf-^y^-^i/Mo-sy^vr-y^/h 

7y->*x^7 Oii. U^;Vv^7^7*o>y^ l 4^/>LT-r^-«-7';l/Pi/'y ^^n 



(27) 11-511943 
S h^yi^X^ 3 0.3 2*^54?;bb<DVcc tcjglt^nTl^gPlcSHS^nfcN 

h7>>*XiJ?3 0.3 2^Wr^o lllCDP^-W^>;l/MOS h^yi^T^^SO 

nri/^^o ^2OP^.^v^^;VM0 s h^y>^'x^3 2(DFU-ryti. II20N 
y 

^3 2 i:m2tcN^-v>^>;VM0 s F^yi^"x^3 e^^^ilFu-fy^iigpteig 
^^tiTv^^So f^2(OP=f-^y^'^)moshyyi^7.^3 2<o^-hii. mi(o 
p$^-\'y;t-.;Hvios F^ve^'x^ 3 0 1 ©Nf-A' v^wnvio.s F5y^:^^Xi5? 
3 A(Di^m¥iy^ymumzm^'^nxh^^o ^iopf-^y^-.;i/MOS F^:^ 

v'X^ 3 OfD^y'-F i:^2OP9^-vy^->;l/M0 S F^Vv^T.^ 3 2Rt;^2 0N 
f-+y^^;l/MOS F^Vv'T.^J'S 60FU-l'y*^?)^^i^St>'^Jiv F— rA/J^- 
^uyn^y^ 1 2rticfe§Pf-vv^-;VM0sy~7.7:tni7 • •/;l/7 77'FvV 
i/X^7 Oli:g^^nw?>o ^V^^-^3 81*. ^lONf-^y^-^^HvIOS F 
-^y'>*X^Oy— F ^^ ^2(DN^^y^-;l/M0 S F^Vv^'X^ 3 etD^— F 
MlCiiM^nTV^?)o U^)Vi/7^7wy'> 1 4li:. ^^--7>ov>'^y ^ 1 6 
*^e>|gl<DN^+y^>;VMOS F7:/v^X^3 4 0y-F^<D^f^^ Rtf-Y^^- 
7;l/Oi/''y^ 1 6t)^ib-fy^'^-^3 8^Urm2(Oli^^y^-^)^MOS F^Vv' 
3 6^-F^O{t^tcJ;oT«^n^o 
-f'^>-7>'l/nv'"'y^7n'y^ 1 6tis ^.-7;l/Dt^'^y ^7*p ^ 1 6^(DA 
:^]{i#tcjSi;T. F-xAJi<-;w:/a')/^ 1 20i±i:bA^p-liSU--^;K ^^li 



(28) " Ita^l 1-511943 

Fy-h4 EO^ZOA:^!^^^). mi©7yKy-b4 2(Dffi:b^^•tyF'y'- 
h 4 0C>^2(DA;dT£)§o 

Fy-h 4 ootil:'3tis U^;l'>^7^:^n^y^ 1 4i^<D^ i ON9^^y^- 
1 4|^(D^1 i:m2ON^-V>#>;l/M0 S h^yv'X^S 4,3 6 hOP^tCjl^M 
^n/c-O^^-^ 3 8^/1-0X^2 ONf-W^-^^I/MOS h ^ Vv^X^ 3 6 
- h^lgil-r^o ^ 1 TV y^^- F 4 2 ^DHi:^IRa•:^> Fy- F 4 0 ©Hitlti. 
^2<3[)7VFy-h 4 4«D|glRt>*m2 0A:^t^:*>«?ii^^ni)o ^2CD7yF 

4 4(7)tB±iti. h-xA;}?-;U7'n>y^ 1 2 I^cDN5^-V>':t-;HvI0 S 

^"'^7 y h ^ ^ 2 0 coy- h ^«-r ^ o 

3 .3^i^;l/FtDV..r. ^i. b^;V$/7^7o;y'j7 1 4rtO-ry/^-^3 8i:. -t 
yKy-h4 0i:. ^:t^-7>0>?^y^yn-y^ 1 6 1^0^ 1 7^ F^- F 4 2 
;Rtfll2 F^-h 4 4 h-TA/K-;b7'a'y^ 1 2i^<DP^-ir y^>;UM 
0S7';l/7>y7°h^yt>"X^7 Oiltc«$n^o 5 h^D Va. ^MiSM 
^n/c^ 1 .^2© P^+>:?->;l/MOS h^yv'X^^S 0.3 2<DV-Xi:. 

ig^^n;/cmi .^2 Pf-v>^^;bMOS h^vi/*x^3 0.3 2i:Pf-\':/^^;i/ 
MO S :/;V7'yrF^yi^7.^ 7 0 i:A^rtgi5tcE«^n/c:N'i7i;WC#t|g^n^ 

o 

' ^Mg^il^nfc^i .^2(DPf--\'y^^;i/Mos F^y>'x^3 0.3 2 

V^^BgMT'ti> U^;l/v^7^:/D'y'j7 1 4I^<D^1 , ^ 2 cONf-W^-.;l/MO S 
h^yv^X^3 4.3 6 i:. h-Ti:.>t°-;V7'o>y^ 1 2 rtONf^^ V^^^bMO 

S7';i/^"*'>>'h^>>^x^ 2 0Rt>*P5^+y^>;Hvio S7';i/7'y:/F^>'>'x^ 
aj:ti>'^y7 7lHlSS8 o<Dai:^ti:> -i':^^-:/;Vni;«y 1 60A:titc*5tti)A:^ 



(29) 11-511943 

7o>y^ 1 41^011 1 tON^^-^y^-^VMO S h^Vv^XiJ' 3.4 ^^->:ty^-t± 
U^)Vi/7'^7vy^ I 4F«3(D|g2ONf-Yy^>;VM0S h-^Vi^'X^ 3 6 ^ 

yi/x^(DKb^yA^7-xtcigi!^n. «:<DFWyo7-x^<D^gM*^ m 
2(DP^^y^-^^M0 s h7y>'x^3 2^^-y^y^-t^^o c(o^-y^> 

(Om^. ||2cDPf-vy^-';VM0S h^yi/X^3 2^DFl/'1'y^i:^ 54<;l/btc 
!lt±tf?>n^o ^2tDN^+y^-^;l/M0S h^yi/'X^J? 3 60^-y^7ti:. 

^Mig^^nfcb^ys/*x^J*oiliopf-+y^^;i/MOS b^yi/"x^3 0^ 

^^_y^7^^;g,„ ^2cDPf-^y^-«;l/M0S h^yv^X^3 2iD 

FU-i'y5^tN;i/b;b\ ^ioP5=-^y^>;nv[os b^yi^'x^s o«Dy-htcEn 
«n?.o p^^y^-^;VMOs:/;W7'yyb^>i/*x^7 0ii. ^iP^+y^^ 
;i/MOS F^y^>'x^3 ooy-bi:.lg2<7)P^^y^;VMOS b^yt/'x^ 

3 2'ELXS^2(ON=^^y^-)\^MO S h^yv>^X^ 3 6<DKl/^y ii*^?)^^ l^'^ 

}Lm^^%-y)^X1n(Om%mf^^^^\^^s.^^. ^l(D7yF^-h4 2oai:^i 
jb^M^lc;S:So %\(F^7yYf-YA2<^>^^^nt. t>Fy-h4 0^m2 
©7y F-^r-F 4 ^miWM^^. T~'^Xts(O^WLtt^o 
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5/7^7*0 1 Ap^(D^l(DNf-^'y^-^)\yUOS hyyi^7.^3 A^^—y^ 
yt"^. ^y)^—^ 3 8^:A-bTU^;l/v/7^ l 4rtOlg2 0Nf-i'>'^-«;bMO 

s vvyJT.^'i^-^^-y^y^^'^o ^-y^yLTcmzoN^^'y^jVM 

0SVyyi^7.^3Qit. ^<DV\y^y^7~7.{cWmL. C(DY\y^y(D7— 

Wy«. 5 4-';l/FtC?|^±tfP>n§o ^->:t7b/c:lll ON^-vy^-^^UMO 
S F ^ > v^X^ 3 4 ti. 1 O P y^>;l/M 0 S F ^ Vv^X ^ 3 0 O F > 
(D5#;l/F*^m2CDP5^^V^^;HvtO S F^>>^7.^3 2 CD^- FicEPiP^n^ 
>SMgl%^tlfcF^Vi>'X^^t©^2 0Pf-+>^>>'l/MO S F^^v-'X^ 
3 2^^-y^7$-&?)o F-f■AIf^-;H^OP^■vy^->'l'M0 Sy-X7;i-D 
7 • 7';l/7«yyF-7Vv^X^7 Oti, 111 <DPf-vy^;HVIO S F^yy'X^JfS 
OfD-^r-Fi:^! ©Pf-\'V^-;VMO S F^Vv'T.^ 3 ORt>*ll2<7)N^-vy:t-. 
;HVIOS F^Vv-'X^a 2 0FWy*^?>=5:^l^'^>'Vy7^ 1 4 
m.-^nx\^^^h\ z.(D^ormWTX\ I/0/^yFl8ti. M-fiiab-^Mc 

mzOJyY^-Y A A-h^W^^Witi\t. F-rAvt*-;U^P'y^ 1 2l^O 
uv^\ 2F«goP^+y^^;VM0S-/;b7'y:/F^y>^x^$'7 o^±3S<DJ;^ic 
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n 5 N 'i; X ;VF«g tcEM^ nfc P ^ y ^;VM 0 S T'^VT >y 7" b ^ y v^X 7 0 J& 
y -ff^U X h LX^mt^C 3.3 Yt5 M h OxM-r 7. 

(D^7j%m±i^^>y F 1 ^izW^t^^h^nm^t^o N'>x;b:^'i5.1^>h(DV 
cc lcJgi!^nTV^^OT\ F 1 8 tc^gM^tiTV^i. Pf-^^^TWUMO S 

:/;U7 -y :/ F ^ >>^7. ^ 7 0 O P F >^W> fifiO-r W X J; -p T 5 J}"' 
;l/hT'|gi)^nfcil^. P^-VV^WI/MO S:/;l/7-y:/F7Vv^^X^7 OF^Oig 

^^$?V:t-FO)li^^^7;^ti:^<^§T?fe5 9o ±ISfcBtl^^y FO«l± 

ti. pf-vy^>;i/MO S7°;i/7>yyF^yi>^x^7 o^^-y:t7$^^/cibic 

,U^;b^X7:Jfyn'y^ 1 4 ti:J;oTP^-\'>^-;HVIO S 7';l/7'y7°h7^^v^X 
^7 0<D^°-htattSi^^n?>ttEctO*,Ji<^V^tDT\ d^itif^y F*^5.tOl/hT* 
|gi]$nTt)^ P^-vV^wl/MO S7°;l/7>y7'h^>>'X^5?7 Oii^J'-y^tyL 

P^n^^tT'fe^o lx^;l/>'7^5?7"P«y^ 1 4l^(D^l ,|g2<DN^ 

■^y^>;l/MO S h^yv-'x^ 3 4 , s 6 b-Ti:.4-°-;baiti7*o-y^ l 
©Nf-vy^-'^i/MO s y'jiy^'tfyVyyJT.^ 2 oRt^p^-vy^-^i/MO s y;!/ 

7>y7"h^yy"XiJ?7 Ofcti, ^2<Dlli6S^Jt4oV^T«. laST^^tl^LGO 
h^>i/X^TS^o l/^;Vi^7^5?7"n>y^ 1 4 F*9©^ 1 2 ON^-V y;^;l/ 
MOS h^yyx^3 4.3 6 i;. h-f-A:^°-;l/tBti7'n>y^ 1 2rtON^-\' 

y^>;i/MO S7';i/^°'>y h^y^/x^ 2 oRa'p^-^y^-^nvio S7>7>y7'h 
5 

yy*x^ 7 0 comtOT'T'Ji*pc>«(D{gmffMO s F^yv^x^s^tc-r 

C t *^-t:- $ § C h ^ /cfiM^ n?)-ct T-^ 
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INTEBNATIONAL SBiRCH lUSFORT 



IntMnatio&Al application No. 



A. CLASSmCATlON OF SUBJECT MATTCR 

IPC(6) IhCOK 19/0185 

USCL :32^0.S1,63 
Acconliog to IntenuticiuU P&UsH CliMtificirion (IPC) or to botb lutioiul classiTieatian and IPC 



B> HEU)S SSARCHED 



Mmmum doc ume Btation icuched (duaJScation lyitcm foUowed hy «>u««iTr««ir.n tyaMa) 
li.S. : 32fiffi0f Bl. 63. 119, 121 



Doe 



atadoB lenaheJ other than mfcummn doounaantalSiin lo tK« Mrtont th^ uel> AmawMiMtM if^lffilftd in •**rrh*f' 



Btoctronie dau baj& ooruutud dariAg the toceroatJOfu] SBsicb {ouac of data bate and, where praotioaUe, aeazch leimi used) 
APS search terms: logic, enable, level shift, MOS 



DOCUMENTS CONSIIIEHED TO BE RELSVANTr 



CtXeffoy^ 



CStitioa of docaincftt with indicaiion, vrhcn apprppriatc, of the rekvaoi pMtogci 



Relevant to ckim No. 



US 5,395,128 A {Dunning etal] 07 March 1995 (07/03/95), 
see Figs. 3 and 6, and coL 2, second paragraph. 

US 5,473,268 A (Declercq et al) 05 December 199S 

(05/12/95), SB8 Figs. 3A and B. 

US 5,250,319 A (Inuishi et al) 02 November 1993 
(02/11/93). sooRg. 17F. 



1, 6, 14-19 

1-40 

40 



rn Aitlbcr doouaenti a/c listed h the eontiouatiQo of Bar C. See ptiaal haaSy 
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Datt of Ibe ictoal ooinpteu wt of ihe iaiemukmal soanii 
2a JULY IW 



Date of ouiling of tbo nlcmatio&al scareh rcpoxt 

2 0 AUG 1997 



Nmflie aad nui£ag Addxr^i « f the ISA/US 
Coxamiiniiifrof fsteou Biw TradcMiks 
BdxFCT 

W«AS^ln,D.G 20231 



Wa f703) 30 5 7.^30 




oflicer 
DAVID ] 

■hofie No. (703) 30W56 
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INTERNATIONAL SEARCH KETORX 



tnicnuitioDal appiieatioB No. 
PCTAJS97/10683 



BOX n. OBSERVATIONS V^'HERE UNITY OP INVENTION WAS LACKING 
This ISA found multiple uivcntiom eb fblbwv: 

Thb appG^atbo cfonUim U.o following Li^cniioDs or groups of iavcoiiom which ai^ not so linked a* lo fona a linfilc 
invMitive conoepC under PCr Rule 13.1. In order for all iivcfttioni to be icaicfecd, the aopiopriate additional search 
feoi onift bo paid. 

Omup 1, etaiin(i)l>39, dnv^n lo an output buffer. 

Group H, «laim<i) 40, dmwn to a low voJu^ gate olTBei MOS kxusistor. 

Tka nwMlioiu livtDd m Cr.>op* I and 11 do not f«laU to * .'inglc nvootivo ooooopi under PCT Riilc 13.1 bccauao, under 
per Rule 13^, they Udt O c *«ie or eoirapondag «p«>I*l techoieal futvm for tho following rwoaai Tho output 
bvffiv may uae a MOS u^«..l-:ox other Uwu, the low volume gau offUi truisiator of Oioup n, and eoavcnely the Jow 
voltage gate oflMt tmtMMlrxr » u»efid in ououkiy other than the ou^ hntter of Group I. 
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